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ABSTRACT

Background: Varicocele is an abnormal dilatation of the cremasteric venous plexus that may present with
scrotal pain or subfertility. Laparoscopic approach for bilateral varicocelectomy is safe and cost effective.
There is still a debate regarding the necessity of sparing the testicular artery during high varicocelectomy.
Aim: the aim was to evaluate and compare artery sparing and mass ligation of testicular vessels during
laparoscopic varicocelectomy. Patients & Methods: From April 2015 to January 2019, 37 patients
underwent laparoscopic bilateral varicocelectomy at Ain shams university hospitals and were divided into
2 groups: Group A (19); mass ligation and Group B (18); artery sparing. Both groups were compared as
regards the complications (hydrocele and recurrence) and testicular functions: average testis size, semen
sperm count and male hormones (S. Testosterone and FSH). All the patients were followed up for one year.
Results: The mean operative time in group A was 51.84 + 8.08 min, in group B patients was 72 £ 13.5min
(P:0.001). Early clinical hydrocele occurred in 5.3% in group A and in 22.2% in group B (P:0.18).
Delayed radiological hydrocele occurred in 31.6% in group A and in 72.2% in group B (P:0.013).
Subclinical recurrence occurred only in 11.1% in group B (P: 0.23). Average testicular size, semen sperm
count and S. testosterone levels improved significantly in each group but when comparing both groups all
results were insignificant. Conclusion: Based on the results of this study, given the increased potential for
recurrence with the significant difference in operation time, no evidence was found to support the necessity
of sparing the testicular artery when performing laparoscopic bilateral varicocelectomy; however, larger
sized studies are required to confirm these results.

Key words: Varicocelectomy, laparoscopic, mass ligation, artery sparing, hydrocele, recurrence, testicular
functions.

INTRODUCTION

Varicocele was first recognized in the 16th
century and Ambroise Pare (1500-1590)
described this vascular abnormality due to
melancholic blood ®. A varicocele is an abnormal
dilation and tortuosity of the veins within the
pampiniform plexus of the spermatic cord,
causing palpable or visible veins in the scrotum.
While most varicoceles arise from abnormal
retrograde flow within the internal spermatic
veins draining the testis, another potential cause is
the external cremasteric veins “?. The reported
prevalence of varicoceles varies but is generally
estimated to be approximately 15% of all men,
including 19% to 41% of men with primary
infertility and 80% of men with secondary
infertility, and it is recognized as the most
common surgically correctable cause of male

infertility ®. Many times, adults are unaware to
varicocele & usually, it is discovered accidentally
during routine medical examination like school
health check-up, prior to recruitment or while
investigating a male for primary infertility ).
Typically, varicocele is idiopathic, although
acquired lesions with benign and malignant
retroperitoneal disease do exist . Varicoceles
appear to be more common in tall males with
lower BMI ©®). There is increased incidence of
varicocele in 1% degree relatives suggesting a
potential genetic basis . Most varicoceles (80-
90%) are left-sided & many anatomical factors
have been postulated for this: Joining of left
testicular vein to left renal vein at a right angle,
Left testicular vein is longer than the right one
and is liable to get compressed by loaded sigmoid
colon and Left renal vein is often compressed
between aorta and SMA ®. A unilateral right-
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sided varicocele is rare, right side varicoceles are
usually identified only when varicoceles is
bilateral. However, an isolated right varicocele or
one that is irreducible in the supine position
necessitates  searching for a  possible
retroperitoneal cause “*. However, the most
common cause of a right-sided varicocele is
variant anatomy, with right spermatic vein
entering the right renal vein similar to the left side
usual anatomy &),

A varicocele can result in testicular atrophy,
which may impact testicular functions that
include testosterone production and
spermatogenesis ®®. It is well known that the
ipsilateral testis in patients with varicoceles is
smaller @ and Haans et al ™ demonstrated that
the loss of testicular volume in varicocele patients
was associated with decreased sperm count.
Varicocele is associated with impairment in
spermatogenesis in the form of low sperm count,
decreased motility & abnormal morphology.
These abnormalities can occur in isolation or in
combination (known as
oligoasthenoteratospermia) 2. The complex
pathogenesis of varicocele-induced testicular
dysfunction is incompletely understood, involving
multiple factors such as altered blood flow,
hyperthermia, oxidative stress & reflux of
gonadotoxic metabolites resulting in low
testosterone levels & impaired spermatogenesis
3) Despite the association between varicoceles &
testicular dysfunction, 85% of males with
varicoceles are fertile ®.

Although most men remain asymptomatic, the
most common clinical symptoms include male
factor infertility & chronic scrotal pain. In men
diagnosed with a varicocele, the incidence of pain
is estimated to be up to 10% @. Other symptoms
include heaviness in scrotum, difference in scrotal
size, visible veins or rarely acute testicular pain
@38) physical examination is the gold standard
for diagnosing a varicocele ™. Inspection and
palpation of the scrotum should occur with the
patient in the standing & supine positions, with &
without a Valsalva. The varicocele is graded
based on the ability of the examiner to visualize
and/ or palpate the dilated spermatic cord veins.
The currently accepted clinical grading is based
on the Dubin & Amelar classification system @9
with WHO modification ®”: Grade | varicoceles
are palpable only with Valsalva, grade Il are
palpable without Valsalva and grade 111 are easily

visible through the scrotal skin without palpation
or Valsalva. A subclinical varicocele is not visible
or palpable, and is diagnosed incidentally with
imaging. Typically, a Doppler ultrasound
examination demonstrating veins 3 mm or larger
in diameter with reversal of venous flow with
(\1/8allgs)alva is consistent with diagnosis of varicocele

Historically, guidelines  have  reserved
varicocele surgery for infertile males with
subnormal semen @, More recently, the
American Society for Reproductive Medicine,
together with the Society for Male Reproduction
& Urology, published updated guidelines that
stated that persistent varicocele related scrotal
pain not responding to conservation is an
indication for repair, regardless of fertility status
420 The basis of varicocele treatment is
blockade of the internal spermatic venous
drainage of the testicle aiming to stop the
backward flow of blood (cool off the testicles)
2D v/arious techniques have been practiced for
varicocele repair. These techniques can largely be
classified into two categories: surgical &
radiological. Surgical techniques can be classified
on different criteria. There are conventional open,
microsurgical and laparoscopic methods applied
by means of surgical instruments. Meanwhile,
there are retroperitoneal, inguinal, subinguinal
and scrotal approaches according to the level of
access "*?. Radiological treatment has been used
as an alternative for surgery with the merits of
less invasiveness and better chance to control
smaller collaterals ?2.

Laparoscopic approach was first introduced at
1991 by Aaberg et al. (23) then by Donovan &
Winfield® as a minimally invasive surgical
method for varicocele treatment. Currently
accepted surgical techniques for varicocele repair
include retroperitoneal (laparoscopic or open),
inguinal and subinguinal (microsurgical or open)
approaches ", The three most significant
complications related specifically to varicocele
repair include recurrent or persistent varicocele,
hydrocele formation & testicular infarction
(atrophy) due to testicular artery injury. The rates
of these complications vary widely based on
approach®®.

Despite of extensive information being present
on varicoceles, the gold standard method of
varicocele correction is still a matter of
research®. In recent studies, laparoscopic
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varicocelectomy has been preferred and has
gained vast acceptance among surgeons %
Laparoscopic varicocelectomy allows for bilateral
ligation of the spermatic vessels ©®®. Both
laparoscopic & inguinal microsurgical
varicocelectomy have shown to be better outcome
in many studies ®®. Microsurgical surgery seems
to be associated with better outcomes (higher
spontaneous  pregnancy rates and lower
postoperative recurrence), but the operating time
for microsurgical repair is significantly longer
than for laparoscopic repair. There is no
difference  between the microsurgical &
laparoscopic techniques in long term complication
rates. Further, microsurgical repair might require
extensive training “"®. Recent studies have
shown that laparoscopic varicocelectomy is safe,
less invasive, cost effective & with a low
recurrence rate when performed by experienced
surgeons "®.  Till date, very few prospective
randomized studies comparing both procedures
had been published .

There is a debate regarding the significance of
testicular artery sparing when performing a high
varicocelectomy. While many believe ligating the
testicular artery may impair future fertility, some
studies have reported higher failure & recurrence
rates with artery preservation %232 The effect
of artery preserving varicocele ligation is still
controversial, as the testicles receive arterial
supply mainly from the testicular artery,
supplemented by the cremasteric & vasal arteries
®3 Mass ligation of the spermatic vessels above
the internal inguinal ring allows for preserving the
distal gonadal artery flow via collaterals from the
proximal vasal artery . The division of the
spermatic vessels for difficult orchiopexy was
suggested by Bevan in 1903. Later, Fowler &
Stephens ©®* described the anatomy that allowed
division of the spermatic wvessels to gain
additional length and bring the testis to the
scrotum while maintaining collateral blood supply
@) The high retroperitoneal mass ligation of a
varicocele has the advantage of a lower incidence
of recurrence due to ligating the periarterial
plexus of veins (venae comitantes), which may
present as the source of recurrence “©.

To help resolve the debate regarding the
significance of artery sparing, we sought to
compare the complications rate amongst those
who have undergone artery sparing and those who

have had the artery sacrificed laparoscopically, as
well as compare the testicular functions.

PATIENTS AND METHODS

This study was conducted during the
period from April 2015 to January 2019 on 37
patients who underwent laparoscopic bilateral
varicocelectomy in  Ain  Shams university
hospitals. Both indications for surgery (pain and
sub-fertility) were included; 25 of them were
complaining of scrotal pain/discomfort that didn’t
respond to conservative measures and 12 were
complaining of sub-fertility (either primary or
secondary). All unilateral cases, extremes of age
(below 18 and above 60) and patients with
concomitant hernia, UTI, epididymo-orchitis,
previous groin surgery and pre-existing hydrocele
were excluded.

The patients were scheduled to have
laparoscopic  bilateral  varicocelectomy by
attacking the testicular vessels above the internal
ring. A written informed consent was obtained
from the patients after explaining the procedure,
possible complications and their enrollment in a
clinical study. This study was approved by the
Ethical Committee of the Faculty of Medicine,
Ain Shams University.

All patients were subjected to full history
taking and full clinical examination that showed
bilateral varicocele (grade 2 or 3 at least on one
side). Varicocele was diagnosed primarily by a
physical examination with the patients in an erect
position. All patients underwent scrotal duplex
ultrasound that confirmed the diagnosis of
bilateral varicocele (2 or more dilated veins with
at least one vein having diameter of 3 mm or
more) and defined the severity of venous reflux
(spontaneous or with Valsalva). Testicular
volume of each side was measured by U/S using
the formula: 0.71 x length x width x height (35).
All the patients underwent routine preoperative
laboratory investigations including CBC, bleeding
profile, KFTs and LFTs together with serum
Testosterone level, FSH and semen analysis. We
used the criteria of normal semen proposed by
WHO in 2010 @9,

The study started by 39 patients who were
randomly divided into 2 groups: Group A; 20
patients underwent laparoscopic bilateral mass
ligation of testicular vessels (artery, veins and
lymphatics) and Group B; 19 patients underwent
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laparoscopic  bilateral selective ligation of
testicular (veins and lymphatics) sparing the
artery. Two patients were lost during follow up,
one from each group, so their data were excluded
from the results. There was no statistically
significant difference regarding age, indication of
surgery, testicular size or hormonal and semen
parameters among both groups, see table 1.

All the patients were advised to evacuate
their bladder before surgery. All patients received
general anesthesia with antibiotics on induction
and were placed in a supine position with slight
Trendelenburg’s. All the operations were
performed wusing a standard laparoscopic
technique with 3 ports inserted. Supra umbilical
10 mm port for 30° camera and 2 working 5 mm
ports at both lumbar regions just lateral to rectus
muscle (mid clavicular lines) were used in group
B patients, while in group A, a 10 mm working
port was used instead of one 5 mm port. Changing
one of the two 5 mm ports to another 10 mm one
was done in case clips were needed in group B.
Ultrasonic & electro-cautery energy sources were
used as needed.

In all patients, pneumoperitoneum was
established at 13-14 mm Hg using verrus needle,
and ports were inserted as described above. The
internal ring was identified by the appearance of
the vas deferens as it separated from the spermatic
cord and entered into the pelvis. The peritoneum
was incised and dissected along the testicular
vessels for approximately 1cm using scissors. In
group A patients, bloc dissection of testicular
vessels (artery, veins and lymphatics) was done
and mass ligation was done by clipping followed
by ultrasonic or electrocautery division (see Fig,
1). In group B patients, testicular vessels were
dissected and the artery was identified, dissected
and excluded followed by ultrasonic division of
testicular veins (and lymphatics) (see Fig. 2).
After finishing one side, the other side was done
at same setting by the same technique. In cases
where accidental injury of the artery occurred
during its dissection from veins in the first side,
the artery was clipped and these patients were
included in group A. NB: In one case the artery
was injured during dissection and clipped in the
second side (the artery was spared at the first side)
and this patient was excluded from our study.

Fig 1: Dissection and mass clipping of testicular
vessels in a group A patient.

Fig 2: Harmonic division of testicular vessels
sparing the artery in a group B patient.

Operation time (from skin to skin) in minutes
was noted and recorded together with
intraoperative complications. All the patients
were discharged home on the same day after
adequate analgesia except for two patients from
group B with delayed recovery who were kept at
hospital till next day morning. Follow up visits
were scheduled at 10 days, 3 months, 6 months
and one year.

The patients were seen after 10 days for
stitches removal and examination for assessment
of post operative complications as hydrocele in
one or both sides. At 3 months visit, the patients
were seen for assessment of postoperative
hydrocele, disappearance/ persistence of clinical
varicocele & improvement of preoperative
complaint. At 6 months visit, the patients were
clinically examined, semen analysis was done &
scrotal duplex ultrasound was done to assess
residual hydrocele and disappearance/ persistence
of varicocele. At one year visit, the patients were
examined and scrotal duplex ultrasound was
repeated & average testicular size assessed and
hormonal assay (s. Testosterone & FSH) was
done.
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Statistical package and Statistical analysis:
The collected data was revised, coded, tabulated
and introduced to a PC using Statistical package
for Social Science (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp). Quantitative
variables are expressed as mean and SD or as
median and interquartile range (IQR) in cases of
non parametric variables .Qualitative variables are
expressed as frequencies and percents. Student t
test or Mann Whitney Test was used to compare
a continuous variable between two study groups.
Chi square and Fisher’s exact tests were used to
examine the relationship between Categorical
variables. Paired data were compared using

paired t test. P-value< 0.05 was considered
statistically significant.

RESULTS

The study was completed on 37 patients
whose age ranged from 19 to 57 years (mean
29.38+8.76). All were medically free except for;
3 patients had essential hypertension and 2
patients had type 2 DM. Their mean preoperative
testicular size was 14.17 + 1.06 mL, while their
mean preoperative total sperm concentration was
16.36 + 9.7 million/mL. Their mean preoperative
S. Testosterone level was 559.22 + 199.77 ng/dL,
while their mean preoperative FSH level was
7.68+1.341U/L.

Table 1: Preoperative data and its significance (all insignificant):

Total Group A (no:19) Group B (no:18) | P-value
Mean £SD /N (%) | Mean£SD /N (%) | Mean £SD / N (%)
Age mean 29.38+8.76 28.95+8.26 29.83+9.48 0.763*
Indication (no) | Pain 25 (67.6%) 13 (68.4%) 12 (66.7%)
Subfertility 12 (32.4%) 6 (31.6%) 6 (33.3%) 0.909**
Mean Testicular size (mL) 14.17 £ 1.06 14.08 £ 1.15 14.27 £ 0.98 0.609*
Total Sperm conc.(million/mL) 16.36 £9.7 16.69 £ 9.74 16 +9.91 0.831*
Mean s. Testost. level(ng/dL) 559.22 + 199.77 560.37 + 201.44 558 + 203.82 0.972*
Mean s. FSH level (IU/L) 7.68+1.34 7.69+1.21 7.66 +£1.6 0.940*

*student t test **chi square test

The mean operative time in group A patients
was 51.84 £ 8.08 min., while the mean operative
time in group B patients was 72 + 13.5min. There
were no intraoperative complications noticed in
all patients except for 2 cases of intestinal
superficial hematomas. All the patients were
discharged home on the same day after adequate
analgesia (single opiate dose) except for two
patients from group B with delayed recovery who
were kept at hospital till next day morning (2/18:
11.1%, statistically insignificant; P value: 0.23 )
and all returned to normal activity within few
days.

Only one diabetic patient in group A suffered
from wound infection at the supra umbilical
wound that required early removal of stitches and
drainage of infected seroma followed by oral
antibiotics and daily dressing. Three patients had
mild surgical emphysema that needed few days to
resolve completely. All the 25 patients who

complained of scrotal pain noticed mild to marked
improvement of their complaint.

Five patients developed postoperative
hydrocele that was diagnosed at the 10th day
visit; 1 patient in group A (1/19: 5.3%) and 4
patients in group B (4/18: 22.2%). All hydrocele
cases were managed conservatively and they
showed mild improvement after 3 months &
marked improvement after 6 months. When
group A was compared to group B, the difference
was statistically insignificant; P value: 0.18.

Scrotal duplex ultrasound done at 6 months
showed disappearance of preoperative dilated
veins and absence of reflux in all patients, also
showed minimal to mild subclinical hydrocele in
6 patients in group A (6/19: 31.6%) and 13
patients in group B (13/18: 72.2%). When
comparing group A to group B, results were
statistically significant; P value: 0.013.
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Table 2: Operative time, operative and post operative complications.

Group A (no.19) | Group B (no. 18) P- value
Mean Operative time (min.) 51.84 + 8.08 72 +135 0.001
Bowel surface hematomas -- 2 (11.1%) 0.230**
Delayed recovery (>12 hr hospital stay) -- 2 (11.1%) 0.230**
Wound infection 1 (5.3%) -- 1.0%*
Early clinical hydrocele 1 (5.3%) 4 (22.2%) 0.18**
Delayed radiological hydrocele (6 months) 6 (31.6%) 13 (72.2%) 0.013*

istudent t test *chi square test

Semen analysis done at 6 months showed
marked improvement in both groups. In group A:
total sperm concentration was 20.16 * 6.91
million/mL, while in group B: total sperm
concentration was 19.7 = 6.38 million/mL. When
comparing both groups to their preoperative data,
changes in each group were statistically
significant; P value: 0.001 at both groups. But
when comparing group A to group B, changes
were statistically insignificant; P value: 0.84.

Scrotal duplex ultrasound done at one year
showed complete disappearance of any hydrocele
in all patients and showed grade 1 non refluxing
varicocele in 2 patients in group B (2/18: 11.1%)
and the 2 patients were symptomless with no
clinically detected dilated veins. Recurrence of
subclinical varicocele in group B was statistically
insignificant; P value: 0.23.

Mean average testicular size in group A
patients was 14.87 + 0.88 mL, while mean

**Fisher exact test

average testicular size in group B was 15.07 *
1.11 mL. When comparing both groups to
preoperative data, changes were statistically
significant; P value: both were 0.0001. When
comparing group A to group B, changes were
statistically insignificant; P value: 0.55.

As regard hormonal assay done after one year,
mean s. Testosterone level rised to 622.53 +
145.47 ng/dL in group A (statistically significant;
P value: 0.002), while mean s. Testosterone level
rised to 627.4 + 140.6 ng/dL in group B
(statistically significant; P value: 0.001 ). When
comparing group A to group B, results were
statistically insignificant; P value: 0.91. Mean s.
FSH level decreased to 7.45 £+ 1.04 1U/L in group
A (statistically significant; P value: 0.016) and
decreased to 7.35 + 1.26 IU/L in group B
(statistically significant; P value: 0.027). When
comparing group A to group B, results were
statistically insignificant; P value: 0.79.

Table 3: Testicular functions parameters, their changes after one year and their significance.

Group A Group B post A
Preop Postop pP* Preop Postop p* to post
B P**
Mean average 140%1.1 14.87 = 0.0001 | 14.27 15.07 = 0.0001 0.55
Testis size (mL) 0.88 0.98 1.11
Total Sperm 16.6+ 9.7 20.16 £ 0.001 16+9.9 19.7+6.38 | 0.001 0.84
conc.(million/mL) 6.91
Mean s. Testost. 560.3 + 622.53 £ 0.002 558 + 627.4 + 0.001 0.91
level(ng/dL) 201.4 145.47 203.8 140.6
Means. FSH level | 7.7+1.2 | 745+104 | 0.016 | 766+15 | 7.35+1.26 | 0.027 0.79
(1U/L)

*Student t test **Paired t test




Kasr El Aini Journal of Surgery

VOL., 20, NO 3

September 2019 49

Table 4: Percent of change in testicular functions parameters between the two study groups.

Group A Group B pr*

_ _ Mean+ SD Median(IQR)* Mean+SD Median(IQR)*
Iﬁiﬁ';é’ arsize ot SBTE4T4 | (186-1045) | >1*508 (2.22'? 2.03) hese
Iﬁ;ﬁggperm conc %0f | 73 26+117.38 (455- 7778 | 130.81£262.12 (3'571_9'1352.86) 0.976
Mean Testost. % of change 18.66+27.59 056 36.18) 20.79 + 27.08 (2.46?31.69) 0.832
Mean s. FSH % of change 2.8044.94 4T 141 3474628 (7%;;8 0 0.891

*interquartile range  **Mann Whitney test

DISCUSSION

Varicocele is a palpable dilation in the
pampiniform plexus of veins in the scrotal sac
secondary to retrograde flow of blood to the
testicle ©”). Varicocele is associated with a time
dependent arrest of testicular growth and decline
in semen quality in adolescents and adult males
and decline in male hormone production also
@738 Testicular biopsy in varicocele patients
shows decreased tubular diameter, Leydig cell
atrophy with vacuolization & decreased Leydig
cells in testicular tissue when staining for
testosterone. It has been noted that varicocele is
more common in men with secondary infertility
compared to primary infertility suggesting a
progressive decline in fertility associated with an
untreated varicocele®. The most common
indications for varicocelectomy are Subfertility
and chronic scrotal pain. The basis of varicocele
treatment is blockade of the internal spermatic
venous drainage of the testicle Y.

There are several surgical approaches to the
varicocele, all of which produce consistent results
and the approach is largely dependent on surgeon
preference. All surgical techniques involve the
ligation of the spermatic veins with the main
differences involving the level of the ligation
(proximal or distal) and whether the testicular
artery & lymphatic vessels are spared or ligated
along with the veins. The techniques include
abdominal retroperitoneal (Palomo), inguinal
(Ivanissevich) & subinguinal approaches “?).
Despite of extensive information being present on
varicoceles the gold standard method of
varicocele correction is still a matter of research.
In recent studies laparoscopic varicocelectomy
has been preferred & has gained vast acceptance

among surgeons due to its rapid, safe, effective &
minimally invasive features ?®. There was much
debate regarding the significance of artery sparing
when performing varicocelectomy. Several
studies found that no differences in semen
parameters & pregnancy rates were detected
between testicular artery sparing & ligation; and
higher recurrence rates & persistence of
varicocele in artery preserving patients were
reported. Conversely, other reports indicated that
artery sparing procedure was significantly
superior in improvement of sperm concentration,
motility & morphology than ligation “%.

Some surgeons may choose artery sparing
varicocelectomy in patients who have had
previous inguinal surgery out of fear that some
degree of arterial compromise occurred at the
time of initial inguinal surgery®. That is why we
excluded patients with previous inguinal surgery
from this study and this needs to be addressed
separately.

This study was designed to compare testicular
vessels mass ligation versus artery sparing during
laparoscopic bilateral varicocelectomy as regards
the complications and testicular functions
affection. We have chosen average testicular size,
semen sperm count and hormones (S. testosterone
and FSH) as indicators for the testicular function.
There are very little studies in literature
comparing both techniques laparoscopically &
rarely hormones have been compared.

In this study, the operative time in the mass
ligation group (51.84+8.08min.) was significantly
lower than that in the artery sparing group
(72£13.5min.) (P: 0.001). All early operative
complications rates did not differ significantly
among the two groups. Scrotal duplex ultrasound
(done at 6 months) showed disappearance of
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preoperative dilated veins and absence of reflux in
all patients. All the 25 patients with scrotal pain
noticed mild to marked improvement of their
complaint. The 12 patients with Subfertility had
marked improvement in semen quality, but
pregnancy rates were not studied.

Some studies, as Feber & Kass ©¥ have
suggested that an artery sparing is inferior to the
Palomo; recurrence with open mass in 312
adolescent patients was 3.9% and hydrocele
occurred in 29%. Hassan et al.“? in their
laparoscopic study encountered recurrence in
1.3% in 89 patients with mass ligation &
encountered hydrocele in 22.8%. The study by
Glassberg et al. “¥ identified a recurrence rate in
the artery sparing group that was more than twice
the rate found when the artery was taken. This
finding, however, was not found to be statistically
significant (p = 0.09). In a study by Tarun et
al.*¥), hydrocele occurred in 4 patients (11.42%)
when only ligation of veins was done and in 2
patients (4.88%) when mass ligation was done &
the only recurrence (2.85%) was with artery
preservation. Agnifilli et al.“® suggested that
laparoscopic high mass ligation of both testicular
artery and vein had very low recurrence rates. In a
laparoscopic study by Micali et al.*®, all patients
showed no recurrence of varicocele or secondary
hydrocele with mass ligation. In our study,
recurrence of radiological subclinical varicocele
at the end of the first year was noticed in 11% of
patients with the artery preserved and was not
noticed when the artery was mass ligated, but this
was statistically insignificant; P value: 0.23. Early
clinical hydrocele surprisingly occurred more
with artery sparing (22.2%) than with mass
ligation (5.3%) but this was statistically
insignificant (P: 0.18), however delayed
subclinical hydrocele (at 6 months) was also more
with artery sparing (72.2%) than with mass
ligation (31.6%) but statistically significant (P:
0.013). No case required any surgical
intervention.

In this study, semen analysis done at 6 months
showed significant improvement in sperm count
in both groups (P: 0.001 in each group) but no
significant difference between artery sparing or
sacrificing (P: 0.84). Average testicular size after
one year showed significant increase in both
groups (P: 0.0001 in each group) and this may be
explained by the loss of the detrimental effect of
varicocele on the testis or by mild tissue oedema,

but no significant difference was found between
artery sparing or sacrificing (P: 0.55). Yamamoto
et al. “® compared the two open surgical methods
and found no significant difference between
testicular artery preservation and ligation
varicocelectomy regarding semen  quality,
pregnancy rates, or testicular volume. Huk et al.
7 found that ligation of vein and artery produced
better improvement of semen characteristics and
percentage of pregnancies in comparison with
artery-sparing. In a laparoscopic study by Fast et
al. ® comparing 41 patients with artery sparing
and 312 patients with artery ligation, no patients
experienced testicular atrophy. Diamond et al. “®
concluded that laparoscopic and Palomo
approaches  were more  successful  than
microsurgery and artery sparing. In contrast,
Zampieri et al. “? and Guo et al.“? found that
those with artery preservation had better
postoperative semen parameters than those who
had undergone mass ligation that included the
artery.

Much of the current literature regarding
testosterone and varicoceles has been in the
context of studying male infertility and to a less
extent hypogonadism (low S. testosterone level)
and most of them were using the microsurgical
artery sparing techniques ©%. Resorlu et al. ®¥
reviewed 96 men with various complaints with
varicocele. It was not reported what percentage
were infertile. They did not demonstrate any
statistically significant increase in Testosterone
with microsurgical subinguinal varicocelectomy.
Rodriguez et al. ®Y studied 202 men who were
referred for left testicular pain or accidentally
discovered. No patients had a fertility complaint.
All men underwent inguinal varicocelectomy.
Testosterone levels did increase from 648+156 to
709+232 ng/dL, however this was not significant.
Hsiao et al. ®? retrospectively reviewed 78 men
(82% for infertility) undergoing microsurgical
subinguinal  varicocele  repair.  All  had
Testosterone <400 ng/dL. There was a statistically
significant increase in Testosterone within the
entire population (P<0.0001). In our study which
combined both indications: pain and sub-fertility
in each group, mean s. Testosterone level rised
significantly and mean s. FSH level decreased
significantly in each group, but when mass
ligation and artery sparing were compared to each
other there was no statistical difference (P values
0.91 and 0.79 respectively). Sacrificing the
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testicular artery laparoscopically didn’t alter
hormones levels.

This study has some limitations: its size is not
large enough to show statistically significant
difference in some aspects, the follow up time is
only one year which may be not sufficient to
evaluate  varicocele  recurrence  properly.
Laparoscopic intra operative identification of the
testicular artery was by naked eye appearance and
pulsations only with no helping tools as Doppler.
Both indications for surgery (pain & Subfertility)
were included together in each study group and
these 2 groups of indications vary widely as
regard some parameters of comparison as semen
sperm count and serum hormones levels which
may have had impact on results if both indications
were separated into 2 groups. Pregnancy rates
were not measured as this requires higher number
of patients and much longer time.

CONCLUSION

Artery sparing during laparoscopic bilateral
varicocelectomy doesn’t seem to have any added
benefit to the patients who hadn’t had any
previous inguinal surgery; all testicular functions
were not affected. Early clinical hydrocele and
subclinical varicocele recurrence at one year
occurred more with artery sparing, yet not
statistically significant. And the operative time of
the laparoscopic procedure was significantly
longer in the artery sparing patients.

Based on the results of this study, given the
increased potential for recurrence with the
significant difference in operation time, no
evidence was found to support the necessity of
dissection, identification and exclusion of the
testicular artery when performing laparoscopic
bilateral varicocelectomy; however, larger sized
studies are required to confirm these results.
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